Until recent years the excision of an obstructive lesion of a bronchus has had to include the corresponding lung segment. In many cases this lung tissue is irretrievably damaged by bronchiectasis or infective changes and requires removal, but on occasions the lung is not diseased and merits preservation. The introduction of plastic surgery of the bronchus is one of the latest developments in thoracic surgery and has proved itself of considerable value in conservation of pulmonary tissue-a feature of great importance in the treatment of pulmonary tuberculosis.
Many surgeons have had experience of reconstructive operations of the bronchus after pulmonary resection, principally where a growth has extended along a main bronchus into the wall of the trachea or where an adenoma has invaded part of a bronchus which the surgeon had hoped to leave intact, but the records of success in the treatment of tuberculous strictures are infrequent. Direct closure of a defect made in a bronchus is a s-mple procedure and can be carried out effectively wherever sutures can be placed without narrowing other bronchi. The closure of a bronchial stump after lobectomy or pneumonectomy is the most common example. If sutures are likely to lead to narrowing, the defect can be closed by " patching" or covering, and here dermal grafts (Gebauer, 1950) have earned considerable popularity. The use of fascia lata and lung affords no problem so long as the defect is not so large that the graft is not supported and falls or is sucked into the bronchus or trachea and obstructs it. In such cases a framework of stainless steel or tantalum gauze gives support to the graft or the graft can be stiffened by steel threads passed through it.
Resection of a wedge of bronchus followed by direct suture has also been carried out on many occasions, but complete sleeve resection has been parformed less frequently. Early The present article is concerned with the treatment of strictures of the main bronchi in which the narrowing has not been so complete as to cause pathological changes in the whole lung, but has been restricted to damage and loss of function in one lobe only. One of the patients showed constriction in the left main bronchus with obliteration of the left upper lobe; the other two were concerned with strictures in the right main bronchus in which the right upper lobe was completely destroyed. In all cases an upper lobectomy was performed and at the same time a ring-shaped length of the main bronchus was excised and continuity restored with an end-to-end junction. In this way a useful functioning lower lobe was preserved.
The problem of ensuring early and complete healing of a bronchial anastomosis is dependent on a variety of factors. The most important points are the production of an air-tight and accurate suture line between the divided ends, and early and complete re-expansion of lung so that no dead space persists. Antibiotics contribute to the control of infection, and in tuberculous patients they are of great value, as it is almost certain that some tuberculous tissue will have been incised during the course of the operation. The bronchial artery supply to the distal segment is inevitably interrupted by the division of the main stem bronchus, but this does not appear to jeopardize the vitality of the junction.
The technical points in sleeve resection include a clean upper cut above the tuberculous stricture and fashioning the lower cut obliquely so that the bronchus when rejoined is directed more horizontally and laterally than it would be normally. Non-absorbable sutures are used and two or three mattress stitches on the posterior border give good approximation and support to the rest of the anastomosis. The slightly everted edge can then be secured by fine additional stitches. It was not found necessary to use any flap or graft of tissue round the suture line, and in the cases reported there were no complications and to date there has been no recurrence of the stenosis at the site of the junction.
In general, resection of tuberculous strictures is more hazardous than the resection of simple strictures or of a simple growth within a bronchus, but a number of recent reports have been encouraging. Mathey and Maillard (1954) CASE REPORTS CASE 1.-D. N., a woman aged 24 years, was diagnosed as having pulmonary tuberculosis at the age of 15, when an abnormal shadow at the left hilum was noted and the sputum was positive for tubercle bacillus. After six months in hospital she was discharged home free of symptoms and remained well until May, 1953, when she developed persistent cough with 2 oz. of purulent sputum a day. The sputum was negative and the radiographic appearances had not changed. She was treated with penicillin and postural drainage, with marked improvement of symptoms. In November, 1953, the sputum was positive.
On admission to the London Chest Hospital in January, 1954, she had a cough with 1 oz. purulent sputum and some dyspnoea on exertion. She complained of a persistent wheeze in the chest, and this wheeze was clearly audible at the foot of the bed and made worse by lying on the left side. Sputum was positive, and the radiographs showed a calcified opacity projecting from the left hilum.
Bronchograms showed a stenosis of the left main bronchus beginning just below the carina and terminating below the orifice of the left upper lobe. There were bronchiectatic changes in the lingular and anterolateral segments of the upper lobe and the apicoposterior segments were not filled. The lower lobe was normal.
Bronchoscopy showed marked stenosis of the left main bronchus, beginning 1 cm. below the level of the carina. The bronchus was uniformly narrowed to a lumen of 4 mm. The mucosa was normal and the wall rigid.
A period of four months' chemotherapy (streptomycin, P.A.S., and isoniazid) was given with some general improvement. Thoracotomy (May 10, 1954 ).-The patient was in the prone position and the pleural cavity was entered through the bed of the fifth rib. The left upper lobe was smaller than normal and nodular disease was palpab'e, mainly in the anterior segment. There were enlarged peri-bronchial lymph nodes, but no disease in the lower lobe. The upper lobe was dissected free and its bronchus divided after three arteries and the superior pulmonary vein had been secured. The lymph glands were removed from the main bronchus where they were very adherent, and the pulmonary artery freed from the posterior aspect of the main bronchus. The whole length of the main bronchus from the carina to the lower lobe branches was cleared and the stenotic area resected. The sleeve removed was 11 in. long and extended from the carina close to the bronchus to the apex of the lower lobe.
The two ends were brought together and an end-toend anastomosis carried out with interrupted mattress sutures of non-absorbable material. The junction was tested for air leak and the chest wall closed with drainage after satisfactory expansion of the lower lobe had been observed.
The post-operative condition was satisfactory with good aeration of the left lower lobe, but on the second day partial atelectasis occurred; this was treated by bronchoscopic aspiration and resolved without incident. The subsequent course was uneventful, the remaining left lower lobe aerating satisfactorily. There was no evidence of wheeze.
Four months later bronchoscopy showed that the left main bronchus was patent. Its orifice was threequarters the normal size, but the junction permitted passage of the bronchoscope and full visualization of the lower lobe orifices. A suture projecting into the lumen on the medial wall was removed, and this was the only evidence of any abnormality.
The pathological report confirmed the presence of a strong fibrous stenosis beyond which there was bronchiectasis and widespread caseous tuberculosis. Thoracotomy (July 18, 1954) .-With the patient in the face-down position, the pleural cavity was entered through the bed of the fifth rib. The right upper lobe was found shrunken, collapsed, and airless, firmly adherent in the greater fissure, with some calcified lesions felt in the apex of the lower lobe. The bronchus was dissected free with some difficulty, and a section of the bronchus from the carina to the level of the middle lobe orifice excised. The vessels S to the upper lobe were secured and the upper lobe removed with the stenosed section of the main bronchus. Continuity was restored by an end-to-end anastomosis using interrupted mattress sutures. The lung re-expanded easily and the chest was closed with drainage.
Her post-operative convalescence was uneventful, there being normal breath sounds the day after the operation and no wheeze.
Bronchoscopy two months later showed a short right main bronchus which was not narrowed and with a direct view into the orifices of the middle and lower lobe branches. The line of suture could not be detected. A limited thoracoplasty was carried out, and the general condition of the patient has remained satisfactory.
The specimen showed the narrowed main bronchus with an upper lobe branch which was completely occluded. The lobe showed fibrotic changes of recent and healed tuberculous disease.
CASE 3.-M. H., a man aged 57 years, by occupation a civil servant, had pulmonary tuberculosis first diagnosed by mass radiography in June, 1945. Three years later the sputum was found to be positive, and he spent six months at home in bed. There was considerable improvement, but two years ago he developed bronchitis with cough and purulent sputum. The radiograph showed atelectasis of the right upper lobe; sputum was positive. He was treated in a sanatorium by bed rest and chemotherapy.
Bronchoscopy in November, 1953, reported a stenosis of the right upper lobe orifice with scarring resulting from tuberculous endocarditis. In June, 1954, he had no symptoms, but the right upper lobe was atelectatic and small. In October, 1954, he was admitted to the London Chest Hospital. He had little sputum, which was negative, and the radiograph showed a collapsed right upper lobe with some infiltration and probably collapse of the middle lobe. Bronchoscopy showed stenosis of the right main bronchus, the opening being barely a quarter of the normal size and sited at the level of the carina; it was not possible to pass any instrument beyond this. A bronchogram confirmed the bronchoscopic findings and showed the absence of filling of the right upper lobe. A course of chemotherapy was started.
Thoracouemy (December 21, 1954 ).-With the patient in the face-down position, the pleural cavity was entered through the bed of the fifth rib. The right upper lobe was collapsed and shrunken and there was a palpable lesion in the middle lobe. The trachea and the right main bronchus were dissected free and the stricture excised by incision through the carina and on to the lateral wall of the trachea.
Anaesthesia was maintained by a cuff tube guided down the left main bronchus. The bronchus below the stricture was then divided just above the middle lobe opening, and this section containing the stricture was removed with the upper lobe after the appropriate vessels had been divided. Continuity was restored by an anastomosis of the bronchus produce secondary changes involving a lobe or the whole of the lung. This depends on the site and severity of the narrowing. In some cases surgical treatment involves the sacrifice of the whole lung; in others excision of the stricture and restoration of continuity may allow a considerable part of the lung to be preserved.
Three cases are described in which a tuberculous stricture had destroyed one lobe only. The stricture and diseased lobe were excised and an end-to-end anastomosis performed. A successful result was achieved in each case, the remainder of the lung being preserved.
